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-Sd^3 ^l^H ^1-g-t!: ^ afl-Jd ^{Fabrication 

method of local interconnection using selective epitaxial growth} 

5. l£- CMOS SRAM^ ^7>S)5.£o]cf . 

£ 2^ £ 1^ CMOS SRAM-i- *fl2:^-7l %H <3 <3 *fl€, 

5E. 3 .£ 7-g: H^liBl^ di^-^/H.efl<y54 ol^ HSB^I^B^ ^^.i/^efl^l 

100 : wV£*ll 7l^r STI : B«*l £-5] 

G : TlMB S : 

140 : ^3 <^l5t)^^ ^1 150 : ofl;s)!».<|^ 

160 : ZL-g-^ LI : ^ «ti^ 
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*1^] 

<10> ^ ^^-8: «V£*ll ^ ofl gg. ^ £1, ^-^) ^JjL tifl^^ Ifs}^ # 

<n> laVt^ ^\^\ 3.71 ^ ^7>o]l- (design ruleH *HlSHgo|l nq-e}- 

^7}^ ^£7} ^7>£]31 SU-^, «l£^l 4i7>l- ^ s}^ ^IL*V _S^<?1 MOSFET 
(metal oxide semiconductor field effect transistor)^ ^Tfl^S. &r}-. 
=l^, MOSFET ^i-b Tfl^lH -fi-iL ^°]t ^a]^ =eflo] a>o] 

^ ¥1*12:-?- (punch through) 3l ^^fl^ JL^f (short channel effect)^ -fr^l^l^-. °1 
^ 3l Ml- 7m*\7} $1*H ^^HeIii i^^/= efl (elevated 

source/drain) 7l#o) i^^zL ^cf. 5£, Jl-g-^S] 3jS 3H<^-g-^ sftffrcq ^-Jf wfl^ 

<i2> d)^-^-^ ^15,893,741^ 31 'U^yM^ 2000- 114262 J: «fl <te)BlHi=]i= 

<i3> n^s.^ ^15,893,741^^ load-lock) LPCVD-Si £)*fl i^. 

^/seiltl ^ SHfe- -M^* §J Tfloi^ ^Mlb ^Bl-g- 

sr* ^tr ^ »fl^°l ^€ ^ °1$H1 i=H13 ^^-fr ^^Hr 

^5lA>ol ^-^(silicidation)^ -^Als}aJ -^3 5} A}c>l = ^s} afl*l3}- -^e] A|-ol c 5). 
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<14> ^^711^-^ 2000-114262^^ 7\]o]3. ^ «1^ 

<15> =L$\Hft, >fl 5, 893, 74151^1 A-lfe nfl^o] <^ «*] o}^$] A] 

3-2.3. *fl7lSHo) *>al, °^^-^7fl^-^ 2000-114262^^1 ^3E. ^ afl^o] eg ^ 

oj^o) ^Bj^-S: nfl, ^i/=ell<y ^S)^ ?1*1 $ 

J7 Ul^^ ^el^^-i; ^j^^jO^ ^SH©) ^-tf. 

<ie> -L&iq-, ^3 O.3., ^sl^-^ ^^1 ?1*1 gJi cf^^ ^el^- sfe 

<17> ^ ^Ol ol=j7^> ^ 7l#2} ^5}-£lZL ^-g-o] -g-ol^j- ^JjL ti |]^ i 
$"*Rr ^-£^11 ±.7}9] ^ « 0 ^# *fl^S>uL*> ^ ^ojef. 
^ £ *)-.§.] 

<18> ^"71 7l#^ s|.*f|£. ^§>7l fl*H, ^tgofl ^-J=L tiflAj^. i^>^ tiV£ 
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<20> o)t\ ts^^i £ 4€- ^ «ti*i# i^Rr «KE*)1 i^fsj 

*cHHl ^ ^HS* ^tf4. =L^ °1*HH 7flA]5]^ ^ai^ii- 

°fl tr^TT Cfs. q-oj:^ zp.^^ ^O^, ^-X] ^Al^S.^- 

^ ^-tg^ 7fl Al7> S^V^ Jf-S-fil 7>^1 ^HlTfl ^r^^Tfl 

^ # ^ MM s°o^ ^ ^Ml*r ^3 4# SEfe- 7fl^^ ^o] 

th ^ #S JfJ^r -¥-7fl# ^l^*Vr+. 

<2i> o)*} ^a)o)}^o\]a^ ^™ ufl^^- JEf-^ tiVE*fl 4i7>^ <y cflj= SRAMCStatic 

Random Access Memory )-§- <A}3- ^ lE^tr^. SRAM^) ^-f ^-^ «fl^d^- ^^Vb H^H 

<22> £. i^. ^^(full) CMOS SRAM^ !§-7}s\g.S.o}z±. C M0S SRAM^ 1 |^ 2 7fl2] 

PM0S H^l^^r 47fl<2} NM0S S^liEiS ^P-^^cf. CMOS SRAM^r 

-H, ^^Sw>ol ^1 ^-(stand-by current^]- aj ji, ^^i^ -§-*Klow Vcc operation)^ 7}^- 
tf-JL, xfl^(soft error immunity)^ ^o}*\ 7l7l, cf«3=tr ^ 

^e^o]t^ f-cH] ^ Af-g^i}. £ l=H]Ai WL-gr $|2= e}-^]^-, BL ^ /BL^. «lB&l-o] 
Vcc e}°J-^ Hf<y*. Vss ^°J^r ^ ^Hflcf. 
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<23> E 2^ £ 12] CMOS SRAM4 *HS*>7l ^ aflig, *fl€ 

^ 4 ^4 elHoV^l^-. 3-5d-£-^- S*l€ l ^4 

. 110£r ^ 4^4, 120-^ TlMH ^4, LI1 4 LI3fe i^^i/JEl 

H^*l^Ei°l i^^/Hell<?j4 <£^*}7] ^tt ^ «ti^4 LI2 J4 LI4^ H 

<24> £3^1 £ 7^ E^^l^o] ±±^/Z.z]}<£3± 91^ B^^l^E^ eflo] 
* <2^M ^ «fl^(LIl, LI3)« *llS*Rr a <^4 ^^^71 ^£fo|cf. 

<25> £ 34 ^-S^, °$<% ^QiS. 29] 110)4- ^ ^ *rfe -Al-8-«r>^ 

*H 7^(100)4 aflE^^H ^ H^^l £.A <3^(STI)4 ^i, 

71^(100)4 300A ^fl^l 10000A H°}3, -±]zHH B31*l (lll)-i- ^tb^. B 
*g^*>7l 3tb ^ ^4 3*fl 71^(100)^1 ^ £#4 3 

4*1 1*13 ^4 1^51-^(^1^1)4 ^W". Tfl^SlH, AE 

efl^ ^^(stress-buffer layer Sr°m(*lH*l)-i- 40 ifl*] 50A ^M|3. 

^, H^l^l(lll) ^^B|( 115)^.3. nfl^*V ^^nV( 115 )^ nV^^ ^ 

*M ^ <t^xM ^4 ^1^. ^^4 3?-flfr 7^1^ #5^ ^ IE 

^ STI* #^ ^4 

<26> oJoH, STI<H1 S)«fl *^ ^Hl 7llolH ^ 43^21^ 

(124)4 *>3fltfls. 3#tr 7fl°lB »fl^i(S. 2S1 120 H ^S)S)<H 9X$r n }i3t A>-g- 
1-3^3^(124) ^ 711 "IS ^4(122)4 ^Ei^^ *MH(G)» ^tr^. °1 
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<>H, LDDOightly doped drain) <8^(130) ^<£-£ 
7lHH(G) ^°\) i^M^CS)* ^tr^r. LDD ^ «1 

^(Arsenic) °l£r* 1E14 lel5 20 40 KeVS ^^1^. 3] 

^n^, ^^f# -id ^3 ofl^^-i ^1^(140)^- ^^*}-cf. ^3 ^1^^^ 

Alc^ (140 )^ s ^ Six0yNz#* SU^f. SixOyNz^ il^^^I *]je. 

^f-§-*f7) ^sfl^-i^ x^ 55 , y^r 15, z^r 30 <?] w>^-2i^cf. 

<27> £ 41- %V^r^ , ^l^it ^ ^#(140)* sflB^^H ^ wfl^ol t§ 

^5]c^o> sr>q- aJeH^ ofl^^ ^ Aj^oj £^ ^ ofl^tfl STI <3 <3 

ofljq^^ ^ a];e.# 3fl^(140P)-i- 

<28> ojo^ ; ^31)^^^(150)^ ^ ^ ^*HtJH 7l^r(100)* 

^, ^ ^£1- 850 950 °CS sfjl, Si 7>i, ^1- SiH4 5E^r 

Si2H6 7>i« 1^ xfl^l 2-g-^V ^^}#, <3<3* ^e)€- 71^(100), *m 

:q <>§& 5flEd(140P) ^ ^ 7flolE( G ) ^--"ofli^ ojln]eH^^ 

(150)°| ^^SlJl, ^3jlo]^(S) ^-ofl^ AjEfl*} ofl^lH^^ol ^cf. ol 

°i A i , ^3 «fl^it#(150)^ ^-§- VHM *>7j ^tr 

(155)* ^l*}a) ^ wfl^d(LIl, LI3)* ^^W. oj-g- ^^(155)^r ^(phosphorous) 

1E12 vfl*] 1E13 20 50 KeVS. ^^-Ti^-, *l4i(Arsenic) °l£r* 

lel4 vfl*] lel5 -£-£5. 20 ^1*1 40KeVS. ^^4. 

<29> olo^, £ 5 ofl JE^S}^ ol^ tij-Sj- ^-ol, ^^/=eflo] <^V ol^ 

^(157)*- ^Aj^cf. o]-g- ^(157)^- t»l^(Arsenic) lel4 ifl^l lel5 

20 ifl^l 40 KeVS. ^^trcf. 
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<30> £. 6-g- %^\*$_ , 71^(100) *l^ofl JH-fr^ ^#(160)^- ^^4. ^ 

S^-H(Co), E}EBr(Ti), q^(Ni), *|^(Pt), ^^(W), ^-e)ti.^( Mo ) = ^ 
3- » ^ 5U4. 

<31> 0)0^, J£ 7 <H1 £Al£lc>| eo^ ^-o] ( cfoj:^ ^ ^^5l(RTA)l- ^ 

A>o]c^-l- ^tgtt °1 *>-§- ^L-§"^ ^^(160)# ^7l^;Cf. ZL ^ ^^A>o]=2l-^ 

4i^/=efl«y-i: ^SRr ^-Jf wfl^ail, LI3)4 ^e) a>o} *= sj-^ Tjl^B* ^tb^. 

<32> ^Al^oflA^ i£_^/=efl<y ^^-1: W o)^ ^<y( 157 ) o. i^^l^f 

(150)-!: ^Ml ^l^*}^ 1 -}, ofl3)^#(150) ^ ^ tMl^S- 7}^S> 

^■Sr 3^ ^1^ ^(157)* ^ ^JE 5U4. 

«fl*I(LIl, LI3)* &^*>&-°-M-, ^3 cHi^EMAj^] ^oj^ ^nvo.^ 

<34> s. 8 ^^1 £ 10-8: H^fl^liE^ ^^.i/^.eflo]^ o]^ H^^l^Ei^l 7fl°lH-I- <£l 
^*>7l W ^ «fl^i(LI2, LI4)» *H^Hf « 0 v^^ ^^^ 7] c^v c^i^ol^-. o]^ 
*>^r B^l^E]^ ^i^^/^eflol^- <g^^>7) ^-Jf wfl-id(LIl, LI3) o] ^ hj-^oH 
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<35> £ 8# %S<5}^, STI, TfMB(G) ^ ^ +3\}o]^(S) 7 } %s$$o] oi^ «V£*11 71 

*(ioo) ^^M- ^, Bflei^^H B^l^sl ^i^/=ai]«?i4 <y 

3 B€*l^<i] 7llolB(G)« 3fl^i(128P)* 3l#sfl>H, £ 

<g5V J41€(128P)ol ^^s)<H 54^ 71^(100) ^ <=H1 oH^-i ^ ^li=#(140) 

* ^ -id^3 ^1^^^ ^1H.#(140).2.S^ SixGyNz^-g- ^ 

SixOyNz^ ^-f ^l = t^S ^-g-^-7l ^tfl^^ x ^ 55, 15, ztt 30*1 

<36> £ 91- ^"2:^, ^3 oil 21 ^1^#(140)^- sflE^BrH =fl€ 

(128P) ^Hl ^ ^1=# 2fl€(140P)€- ^W-. 

<37> ol^A^, £ lOofl 5LA]5H ol^ ^ ^-o] ^ cg<*o_ ^*Kr Aj^S 71^- 

(100), ^3 oll2)HJj^ ^ 3|]^(140P) ^"Jf ^ 7llo]e( G ) AjEM 

^^l^E-]oj ^^-/c^o] o. tifl^( LI2) LI4)* ^^^-Cf. o)l3X)BHA|^o) 

«o^^-^ ^^tb ^elA>oi = 5|. 3L±- o||2l £ tf A}-§-^ 

<38> o] a> B^^l^iEl^) ±.£.£i/B-tl}°±3\- 9}^ S^S^l^El^) ^^.^/^.e^-fr <^^s->^ 

-3- J f till (LI 1, LI3)-8r ^ ^ *}±r ^Hl°+ B^l^l^Ei^l dL^/J^ell^ m^*l^ 
Ei^l TflojBl- ^^Hr ^ Bfl*i(LI2, LI4)* ^*Kr ^*H1» 145. -g^l-Sl^M-, 
°ltf 3^*1 ^tJ-^H 7># ^-^-$-5. SRAM ^7V«1 afl^d-i-(LIl Ml*l 

LI4)^- ^*Rr31 A}^ ^ ^^HlTll 7>^>Cf ^ 
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^ ^^1^ ^ ^fl^ 7fl^^- ^ 
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[^*J- 11 

tivs^j 7m ^Ml ^ Hfl^oi ^^s)<H°> ^ ^ ^l^-a ^ 

[^T 1 * 2] 

^71 aV£*ll 7l^ofl cgQ3_g. t§^a$ ^ eg erf .g. ^o^j. 

^•71 >£of| ZfZf TflojEf <|^*Hr ^-Tfl; g 

A oM 711 olH ^Hl ^1°]^!- ^*Rr #31 « 3 ^Wl^Jl, 

^"71 ofl^in^ ^ a|j=^ sfl^g. <§^Rr 

A oM £3 ^Hl ^"71 oil 2] ^ A <^ 35H^^- 

^*Rr #3MJL, 

^71 *§^*Hr #31^7 

^71 ^"71 ^3 Ofl^ll ^ ql Aj-7] 711 olE ^ofl 

#71 ofl^^- °- ^ ^ *fe &7\)°]5L, 
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#7] ^ H^l^E^ ^^^/HBl]^l34 o]^ E^)iE^ 4i.2.i/.E.efl <£] 

3] 

^ #31; 

^"71 ^Vofl XJS tl^t!- *fll ^ *fl2 7flolH» ^*Rr ^"711; 

A oM ^ll ^ ^)2 7flo]E ^^ofl ^*Kr ^Til; ^ 

TL 
— — t 

^"71 ^11 7]}o)^7\ *§s§S\o] o}±- ^ <gaj f s£ 7 ] ofl^^ A ]c^ 

3fl€, ^ ^7) ^]2 T^MB. o^l ^. 7l ^EH^j ^S>fe ^TflolZL, 
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4] 

^ ^71 ^ 3H3*Rr #7^, 

Aj. 7 ) o^eH^o]] o)^ ^<g«H ^*ch# 3* 

[^% v 5] 

^-7) oflSlE^^g. ^A>o)j=2HH ^^-i- ^71)0] ^lOS 

[3^* 6] 

^ tifl^-ir 5L^*Rr tiV £ ^ ^7>o] ^ HV»j . 
[^t 1 * 7] 

Six0yNz# 3* ^ «fl^# if-^V^ «V£^ 
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[3^* 8] 

*\) 7%H] $1<H^, ^71 ^3 ^l-Sl^ ^ sfl€^- SixOyNz^ afl^olji, 

x^r 55 , y^r 15, 30 °J ^SLS. 0>}^ ^ «fl*}-8: 5L^-*Hr 
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